Abstract (E)-4-Hydroxy-2-nonenal (HNE), a cytotoxic propagation product of lipid peroxidation, is present in the synovial fluid (0.54 (0)(1)(2)(3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) ,tmol/l; mean (SE), n=9) and plasma (0.34 (0 09) [tmol/l, n=9) ofpatients with rheumatoid arthritis. This compound was also found in the synovial fluid (0-24 (0-19) tmol/l, n=9) and plasma (0.09 (0.03) ,tmol/l, n=9) of patients with osteoarthritis. The concentration of HNE in the plasma of patients with rheumatoid arthritis was significantly greater than in patients with osteoarthritis.
(E)-4-hydroxy-2-nonenal (HNE) (figure) was first identified as a major toxic product formed during microsomal lipid peroxidation.1 It has since been found to occur in a variety of normal tissues and body fluids of rats,24 mice,5 dogs6 and humans.7 Increased concentrations of HNE have been reported in vitamin E deficient rats,2 in mice infected with malaria,5 and dogs with neuronal retinal ceroidosis. 6 (E)4-hydroxy-2-nonenal is a highly electrophilic agent with reactivity towards molecules with sulphydryl (-SH) groups such as cysteine,8 glutathione,9 and sulphydryl proteins such as DNA polymerase.'0 It also reacts with amino groups in low density lipoproteins" and deoxyguanosine. 12 (E)-4-hydroxy-2-nonenal elicits a variety of biological effects including inactivation of glucose-6-phosphatase,' adenylate cyclase,'3 5'-nucleotidase,'3 and cytochrome P450,' lysis of erythrocytes,' the reduction of superoxide anion production by human neutrophils,'4 the potentiation of human platelet aggregation,'5 chemotaxis of rat neutrophils,'6 and the induction of oedema of the foot in rats. ' 
DETERMINATION OF (E)-4-HYDROXY-2-NONENAL
The concentration of HNE in plasma and synovial fluid was determined by high performance liquid chromatography and combined gas chromatography negative ion chemical ionisation mass spectrometry.7 Immediately after collection, plasma or synovial fluid was mixed with 5 d of butylated hydroxytoluene in methanol (10 mg/ml) and 5 tl of [2,3-2H]HNE in methanol-water (10 mg/ml) and the mixture was vortex mixed. The mixture was added to 5 mg of 0-(2,3,4,5,6-pentafuorobenzyl)hydroxylamine hydrochloride dissolved in 200 1t of 1[5 M sodium acetate buffer (pH 5 0) and vortex mixed for one minute. The samples were allowed to stand at room temperature for 15 minutes and then stored at -80°C until analysis. The O-pentafuorobenzyl oxime derivative was purified by high performance liquid chromatography and the trimethylsilyl ether of the hydroxyl group of HNE was formed as described previously.7 The derivatives were stored at -80°C until analysis.
Gas chromatography negative ion chemical ionisation mass spectrometry was carried out using a Finnigan quadrupole model 3200 gas chromatography mass spectrometry system interfaced to an Incos 2300 data system. The ion source was maintained at 100°C by filament emission (100 mA) and the source pressure was 0-8 Torr. The electron energy and electron multiplier voltage were set at 100-120 eV and 1-113 kV, respectively. Separations were achieved using a 1 5 mx 2 mm (inner diameter) silanised glass column packed with 2% OV-17 on 100-120 mesh Chromosorb Q using methane (flow rate 20 ml/min) as the carrier gas and chemical ionisation reactant. The oven was temperature programmed after sample injection from 150 to 300°C at IO0C min. tSee text for scale used.
STATISTICS
Statistical analysis was performed using the two tailed Student's t test. Differences were considered to be significant when p<0 05.
Results
The 32 This probably explains why the plasma concentrations of HNE in patients with rheumatoid arthritis was significantly higher than in patients with osteoarthritis. There appears to be some correlation between the extent of disease activity as measured by the knee score and the concentration of HNE in the plasma and synovial fluid of patients with rheumatoid arthritis. This correlation is considered to be tentative until studies have been completed on a larger number of patients using other indices of disease activity such as neutrophil flux into the synovial space.
The injection of a mixture of carbonyl compounds containing mainly HNE at a concentration of 0-15 prmol/l produces an inflammatory response in the hind paw of rats. 17 This concentration of HNE is within the range found in the synovial fluid of patients with rheumatoid arthritis and osteoarthritis. In patients with rheumatoid arthritis there was a tendency for the knee score to increase in patients with high plasma and synovial fluid concentrations of HNE. This suggests that HNE may be a mediator of inflammation. (E)- 
